Influence of apolipoprotein E genotype on the reliability of the Friedewald formula in the estimation of low-density lipoprotein cholesterol concentrations.
Lipoprotein data and apolipoprotein (apo) E genotype from 1302 participants, covering a wide range of total plasma cholesterol levels, were used to examine the impact of apo E genotype on the estimation of low-density lipoprotein cholesterol (LDL-C0 concentrations by the Friedewald formula using high-density lipoprotein cholesterol and triglyceride (TG) concentrations as compared with the beta -quantification reference procedure. The results showed that participants with apo E2/E2 genotype had significantly higher very low-density lipoprotein cholesterol (VLDL-C) concentrations and VLDL-C/TG ratio as well as lower LDL-C concentrations than participants with other apo E genotypes. Heterozygous carriers of the epsilon 2 allele had significantly higher VLDL-C than participants with apo E3/E3 and E4/E3 genotypes. The mean absolute error and the mean percentage of bias in calculated LDL-C according to all apo E genotypes, except E2/E2 genotype, were less than 0.16 mmol/L and 4.4%, respectively. Indeed, the mean error and the mean percentage of bias associated with the LDL-C calculated by the Friedewald formula in the apo E2/E2 group were 0.93 mmol/L and 40.6%, respectively. However, participants with the apo E2/E2 genotype and a type III phenotype showed a mean error and a mean percentage of bias reaching 1.53 mmol/L and 63.5%, respectively, whereas E2/E2 participants with a non-type III phenotype had a mean error and a mean percentage of bias of 0.18 mmol/L and 11.0%, respectively. Moreover, 41.9% to 57.1% of the participants had an absolute bias higher than 5% according to the apo E genotype, except for the apo E2/E2 genotypic group where 88.6% of the participants had an absolute bias higher than 5%. Stepwise multiple linear regression analyses revealed that the apo E genotype contributed to 39.0% of the VLDL-C/TG ratio variance, whereas sex, age, and high-density lipoprotein cholesterol explained between 0.5% and 3.2% of the variance. These results indicate that the apo E genotype exerts a significant influence on the estimation of LDL-C concentrations by the Friedewald formula as compared with the beta-quantification.